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finalized in 1987

2015-2016:
HFC Rules 2016 global commitment to 

phase down supply of HFCs

Montreal 
Protocol

U.S. EPA
Montreal Protocol
Kigali Amendment

Monumental Success

Strong stakeholder input ĄStrong stakeholder support



The AIM Act & The 
Kigali Amendment  
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Success!

Process allows for significant Industry and other 
stakeholder input Ą strong stakeholder support



The HFC phase-down is 
designed to create an 

economicsupply imbalance 
with demand.

Reduced Supply Economics

ÅScarcity

ÅIncreased Prices



A Chaotic Transition
Lessons Learned in Europe



European Union Fluorinated Gas (F-Gas) Regulations

Supply reductions outpaced 
demand reductions!!!

37.5% 2018



European Impact: 
Retailers, End-
users and OEMs

- The Cooling Post 2020



How do we proceed with an orderly 
transition in the United States?



There are options.

5ƻƛƴƎ ƴƻǘƘƛƴƎ ƛǎƴΩǘ 
one of them.



Balancing supply and demand 
Be Proactive!

This Photoby Unknown Author is licensed under CC BY

2024: AIM Act Petitions
Reclaimedrefrigerants
Smaller charge sizes
Retrofit equipment
Reduce leaks
NewArchitecturesfor retailers

http://leadershipfreak.wordpress.com/2012/02/27/how-to-protect-and-enhance-your-strengths
https://creativecommons.org/licenses/by/3.0/


Demand 
reductions 
coordinated 
with supply 
reductions

Regulations limiting hydrofluorocarbon 
(HFC) use for equipment (e.g.heat pumps)

ÅHFC or refrigerant blend bans
o EPA and California Air Resources Board (CARB) 

HFC Regulations

ÅGlobal Warming Potential (GWP) limits
Å2nd CARB HFC Regulations

ÅAHRI AIM Act Petition to limit GWP to 750 in 
2025



Better refrigerant 
management:
Increased recovery and reuse 
of reclaimed refrigerants

Courtesy of A-Gas



Better Refrigerant Management: Less leaks

Global: ~52% of global 
άD²tέ ƛǎ ǳǎŜŘ ǘƻ ŎƘŀǊƎŜ  

leaking equipment
United Nations Environment Program Fact 

Sheet
86% GWP = RACHP

60% of the 86% = topping up leaks = 52%





Micro / Macro Distributed

Integrated Case (A/W/R Cooled)

Existing System Designs In Commercial 

Refrigeration (US/Canada) ïRetail and Food Service

CO2

CO2 Transcritical

17

A1 Non-Flammable

A2L Mildly Flammable

A3 Flammable

A1 (~10s lbs)

A3 (150 g)

A1 (~10s lbs)

A3 (150 g)

CO2 A1 (~1000s lbs)

LT

MT

A1 (~100s lbs)

Hybrid/Cascade

Indirect (Glycol, CO2 or other sec fluid)

Packaged Units ïCold Rooms

Remote Condensing Units
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MT LT

LT/MT LT/MT
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Distributed Units

MT LT

LT/MT

LT/MT

A1 (~1000s lbs)

Central Racks

LT and MT racks



Micro / Macro Distributed

Integrated Case (A/W/R Cooled)

Future System Designs In Commercial Refrigeration
With Updated Mechanical, Electrical & Refrigerant Flammability Safety 

Standards/Codes

CO2

CO2 Transcritical

17

A1 (~10s lbs)

A3 (300 g)

A1 (~10s lbs)

A3 (300 g)

CO2 A1 (~1000s lbs)      ?

LT

MT

Hybrid/Cascade

Indirect (Glycol, CO2 or other sec fluid)

Packaged Units ïCold Rooms

Remote Condensing Units
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MT

LT

MT LT

LT/MT LT/MT

A1 (50 lb)

Distributed Units

MT LT

LT/MT

LT/MT

A1 (~1000s lbs)

Central Racks

LT and MT racksU

A2L (~4 kg)
A2L (~170 lb)

A2L (~170 lb) A2L (~170 lb)
A2L (~100ôs lb)

A1 Non-Flammable

A2L Mildly Flammable

A3 Flammable

A2L (~4 kg)
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Process allows for significant stakeholder input Ą Strong stakeholder support



Low-GWP Refrigerants
What is the hold up already?!?



Building Codes

Adoption of Safety Standards



With Lower GWP comes Flammability
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3,943 GWP

(not to scale)
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A1- Non-Flammable

A2L- Mildly Flammable

A3- Flammable



Examine all aspects of supply chain to ensure 
a safe transition to low GWP refrigerants


